Nitric oxide synthesis inhibition induces leukocyte adhesion via superoxide and mast cells.
Recent work has demonstrated that inhibition of nitric oxide production with various nitric oxide synthesis inhibitors (L-NAME, L-NMMA) initiate leukocyte adhesion to postcapillary venules. The objective of this study was to elucidate the mechanism (or mechanisms) that promote the L-NAME-induced leukocyte response. Intravital microscopy was used to examine 25-40 microns venules in the rat mesentery. Nitric oxide synthesis was inhibited with L-NAME and leukocyte adhesion was observed over the first 60 min. The fourfold increase in leukocyte adhesion was independent of alterations in venular red blood cell velocity. The adhesion was superoxide-mediated inasmuch as superoxide dismutase (SOD) abolished the rise in leukocyte adhesion associated with nitric oxide synthesis inhibition. Ketotifen, a mast cell stabilizer, also abolished the rise in leukocyte adhesion induced by L-NAME. Histology revealed that mast cell degranulation occurred only in animals treated with L-NAME but not in animals pretreated with SOD or ketotifen. This observation suggests that mast cells become activated in the absence of nitric oxide production and superoxide contributes to the mast cell activation. The L-NAME-induced leukocyte adhesion could be reproduced by infusing hypoxanthine/xanthine oxidase (a superoxide generating system) or compound 48/80 (an activator of mast cells) and both responses were attenuated by ketotifen. These data suggest that inhibition of nitric oxide synthesis results in a superoxide and mast cell-dependent leukocyte adhesion.